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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device wherein electrodes for stacking a plurality of 
semiconductor chips are small while the pitch between 
electrodes is small to sufficiently cope with a case 
where multiple signal inputs/outputs are required. 
SOLUTION: In a through-hole 12 formed at a 
semiconductor substrate 1 1 , an insulating film 1 3 
protruding above the rear side of the semiconductor 
substrate 1 1 is formed, and in the through-hole, an 
electrode 14 comprising a projection 14A protruding 
beyond the insulating film 1 3 on the rear side of the 
semiconductor substrate 1 1 is embedded. The 
conductive electrode material protruding above the rear 
side of the semiconductor substrate 11 is utilized as a 
part of a bump, so the electrode is smaller and the pitch 
between electrodes is small while coping with a case 
where multiple signal inputs/outputs are required. 
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Partial Translation 
of Japanese Laid-Open Patent Application No. 2001-053218 

[0032] 

Next, a fabrication method for the above-mentioned 
semiconductor device is described. FIGS. 3(a) through 3(c) 
show an electrode 14 of the above-mentioned semiconductor 
device and an enlarged vicinity of the electrode 14 in 
accordance with the order of fabrication steps. 
[0033] 

First , as shown in FIG. 3 (a) , an aperture 21 having 
a predetermined depth is formed on the main surface of a 
semiconductor substrate 11, and an insulation film 13 is formed 
on the inner wall of the aperture 21, for example, of silicon 
oxide in accordance with thermal oxidation or CVD method . Then , 
a conductive electrode material 14 is formed on the whole 
surface in accordance with CVD method, and thereby the interior 
of the aperture 21 is filled with the electrode material 14. 
Next, the insulation film 13 and the conductive electrode 
material 14 on the substrate 11 are removed. Subsequently, a 
jointing material layer 18 is formed on the electrode material 
14 on the main surface of the substrate 11. 
[0034] 

Next, as shown in FIG. 3(b) , after forming of a 
dicing groove 22 having a depth greater than the thickness of 
the finally-processed substrate (chip) 11, the back surface of 
the substrate 11 is mechanically grinded up to a depth before 
the grinding reaches the bottoms of the aperture and the dicing 
groove 22 . 
[0035] 

Then, as shown in FIG. 3(c), the back surface of 
the substrate 11 is etched up to a position outreached to the 
bottom of the aperture 21 so that the electrode material 14 can 
protrude from the back surface of the semiconductor substrate 
11 . Thereby, the electrode 14 is formed to pierce the substrate 
11 and have a protrusion 14A on the back surface. At this time, 



the insulation film 13 is protruded toward the back surface side 
of the substrate 11 . Also , the chip is divided along the dicing 
groove 22 through this etching process. 



